Intercalation and induction of strand breaks by adriamycin and daunomycin: a study with human genomic DNA.
The anticancer drugs Adriamycin (ADR) and Daunomycin (DNM) of the anthracycline family are effective in treating a variety of cancers. Although their interactions with other cellular targets may play a role in the selective cytotoxicity of these drugs, it is generally believed that intercalation with DNA is essential for their activity. However, a relationship has not yet been established between intercalation and cellular processes leading to cytotoxicity. The present study was designed to investigate the relationship, if any, between intercalation and DNA strand breaks. ADR and DNM were observed to be strong intercalators of human genomic DNA by absorption and fluorimetric methods that were further substantiated by rise in thermal melting temperature. DNM is the better intercalator of the two, which is also evident from circular dichroic spectral changes. DNA strand breaks, considered to be an index of genotoxicity, was assayed by single cell gel electrophoresis (SCGE; comet assay). ADR and DNM induced equivalent genotoxicity in normal human lymphocytes at a clinically used dose, which was observed to be independent of intercalation efficiency though positively correlated to yield of reactive oxygen species.